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MECHftNICAL OIL PUMP POR A VARTRRT.T i: SPEED HERMETIC; 

COMPRESSOR 

Field of the Invention 
5 The present invention refers to a mechanical oil pump 
for variable speed hermetic compressors, particularly 
those with a vertical shaft and used in small 
refrigerating appliances, such as refrigerators and 
freezers . 

10 Backcrround of the Invention 

These appliances require that their respective hermetic 
con^jressors supply the exact refrigerating capacity 
necessary to remove the internal heat from the medium 
to be refrigerated. As the refrigerating capacity is 

15 proportional to the flow of refrigerant mass pumped by 
the compressor, a variation of the refrigerating 
capacity implies in a variation of the mass flow pumped 
by the compressor. A technique of continuously 
obtaining said variation in the mass flow is by varying 

20 the motor speed. 

There are studies indicating that the variable speed 
compressors need an operative range from 15Hz to lOOHz, 
i.e., between 900 and 6000 rpm, in order to achieve a 
good refrigerating performance. Such speed variation 

25 affects the mechanical operation of the conqpressor, 
specially the operation of the oil pump, which is in 
charge of conducting the oil to the bearings of the 
compressor mechanism and other regions in need of 
lubrication, such as the connecting rod and piston. 

30 The centrifugal pumps are the oil pumping mechanisms 
most used in hermetic compressors, both for their low 
cost and adequate operation in 3000 rpm up to 3600 rpm 
rotations, which result from the frequency of the 
electrical network. Nevertheless, such mechanisms 

35 become inoperative in low rotations. 

Conventional oil pumps of the centrifugal type, such as 
the one illustrated in figure 1 and presently in use, 
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are not capable of pumping the oil to the bearings when 
the compressor needs to work at low speeds . 
The operative limitations of the centrifugal pump are 
related to the difference between its larger radius (R) 
5 and its smaller radius (r) . 

The search for an increase in the oil pumping 
efficiency in such compressors by simply increasing the 
larger radius (R) of the pump is unfeasible, because 
such increase, which is necessarily substantial to 

10 achieve the desired pumping, also affects the external 
diameter of the compressor shaft and, consequently, the 
whole manufacturing process of the compressor and the 
performance thereof, since it causes greater losses due 
to friction. It should be observed that small diameter 

15 alterations are not enough to achieve the necessary 
degree of centrifugal pumping in rotations close to or 
lower than 900 rpm. 

Conventional centrifugal pumps, which are widely used 
in hermetic compressors, as evidenced by the patent 
20 documents US 4,478,559; US 4,569,639; DT 209,877 and FR 
2,492,471, do not present good performance when the 
pumping occurs in low rotations. 

In another solution, described in a copending patent 
application of the same applicant, the oil pumping is 
25 efficient in rotations about 600 rpm and is made 
through dragging along helical grooves provided in the 
pump rotor. 

Disclosure of the Invention 

Thus, it is an object of the present invention to 
30 provide an oil pump of the propulsion mechanical type 
for reciprocating hermetic compressors, which presents 
a vertical shaft, which needs to work in a wide range 
of rotations, which promotes an adequate lubrication, 
even in low rotations, and in which the flow of pumped 
35 oil is proportional to the speed of the shaft rotation. 
A second object of the present invention is to provide 
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an oil pump as mentioned above, whose pumping capacity 
is increased, without constructive alterations or 
redimensionings of the cylinder block components. 
A third object of the present invention is to provide 
5 an oil pump as cited above, of simple manufacture and 
assembly . 

A fourth object of the present invention is to provide 
an oil pump that does not generate oil whirl in the 
sump of the compressor, as it occurs with some oil 

10 pumps for conventional hermetic compressors. 

These and other objectives and advantages are attained 
from an oil puntp for a variable speed hermetic 
compressor of the type including: a hermetic shell, 
which defines a lubricant oil suntp at its bottom and 

15 which lodges therewithin: a cylinder block, which 
supports a vertical eccentric shaft, whereto is mounted 
a rotor of an electric motor, the eccentric shaft being 
provided with at least one oil channel , having a lower 
end opened to the lower end of the eccentric shaft and 

20 an upper end opened to the external part of the upper 
median portion of the eccentric shaft, wherein the 
eccentric shaft-rotor assembly attaches, at its lower 
part, an upper axial extension of a pump rotor and a 
tubular sleeve attached to an inertial portion of the 

25 cott^jressor and surrounding at least a portion of said 
pump rotor that is immersed in the oil mass, said oil 
pump comprising: 

- a dragging chamber, which is defined inside the 
tubular sleeve, in order to receive at least the part 

3 0 of the pump rotor portion that is immersed in the oil 
mass, and which presents at least one oil inlet, 
communicating with the oil sump, and one oil outlet; 

- at least one dragging blade, having an end moxinted to 
said lower end portion of the pump rotor, internally to 

35 the dragging chamber, and an opposite end, which is 
coiistahtiy in contact with the internal wall of the 
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dragging chamber, in order to force radially and 
angularly the oil that is received from the sump 
through the oil inlet, towards the oil outlet of said 
dragging chamber; 
5 - at least one oil conducting duct, defined along at 
least part of the axial extension of the pump rotor, in 
order to have a lower end in fluid communication with 
the oil outlet of the dragging chamber, through a 
connecting channel carried by the tubular sleeve, and 
10 an upper end, opened to the lower end of the oil 
channel . 

The oil pump as described above presents an adequate 
pumping capacity for rotations about 300 rpm, but it 
can also be used in rotations above 6000 rpm, without 
15 impairing its operation and allowing its application in 
compressors mounted in the conventional manner, i.e., 
with the motor at the lower part of the body. 
Description of the Invention 

The invention will be described below, with reference 
20 to the attached drawings, in which: 

Fig. 1 illustrates a prior art oil pump, in 
longitudinal diametral section view, mounted inside a 
hermetic compressor and presenting the dimensions hj^, 
h2, R and r; 

25 Figures 2a and 2b illustrate, respectively, an enlarged 
view of a prior art oil pump, during the oil pumping in 
a normal angular speed (2a) and in a reduced speed 
(2b) ; 

Figures 3 and 3a illustrate an enlarged view in 
30 diametral longitudinal section, of the oil pump of the 
present invention and a section view according to the 
line III-III of figure 3; and 

Figures 4 and 4a illustrate views, such as those shown 
in figures 3 and 3a, of another constructive pption for 
35 the oil pump of the present invention. 
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Best Mode of Carrying Q^t. Xrh^ Invention 
According to the figures described above, a variable 
speed hermetic compressor of vertical shaft con^rises: 
5 a hermetic shell 1, defining a lubricant oil sump 2 at 
its bottom and lodging therewithin: a cylinder block 3, 
incorporating a bearing 4 for supporting a vertical 
eccentric shaft 5 , provided with an upper end 5a and a 
lower end 5b, and with an electric motor 6, having a 

10 stator 7, attached to the cylinder block 3 and a rotor 
8, attached to a portion of the eccentric shaft 5, 
which extends downwardly from the bearing 4, defining 
an eccentric shaft-rotor assembly, said eccentric shaft 
5 being provided with at least one oil channel 9, 

15 having a lower end 9b opened to the lower end 5b of the 
eccentric shaft 5 and an upper end 9a opened to the 
external part of the upper median portion of the 
eccentric shaft 5 at the bearing region 4, said 
eccentric shaft 5 having fitted at its lower end 5b an 

20 upper end 10a of a pump rotor 10, whose lower end 10b 
is immersed in the oil mass provided in the sump 2. 
In these compressors, as illustrated in figures 2a euid 
2b, the lubrication of the piston and other components 
is made through centrifugation, during the rotation of 

25 the eccentric shaft-rotor assembly, said rotation being 
about 3000-3600 rpm during the normal operation of the 
compressor . 

Nevertheless, iii low rotations, usually lower than 2000 
rpm, the lubrication of the components becomes 
30 marginal, or occasionally does not exist at all, since 
the oil column formed by centrifugal effect inside the 
oil channel 9 no longer reaches the upper end 9a of 
said oil channel 9. 

According to the illustrated figures, the oil pump, of 
35 the present invention comprises a pump rotor 10 and a 
tubular sleeve 20, which is permanently immersed in the 
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oil mass of the sump 2. Said pump rotor 10 is attached 
to the eccentric shaft-rotor assembly, so as to rotate 
therewith during the operation of the present pump. In 
the present embodiment, said attachment is made by the 
5 direct contact between the external lateral walls of 
the upper end lOa of the pump rotor 10 and the adjacent 
internal walls of the lower end 9b of the oil channel 
9. Said upper end 10a may also define an attaching head 
11, such as illustrated in figure 4, the embodiment of 
10 which being described ahead. The numeration used to 
indicate the constructive aspects of the solution 
illustrated in figures 3 and 4 is the same, only 
differing by the symbol (') in the construction of 
figure 4. 

15 The tubular sleeve 20 is attached, through adequate 
means, such as that described in Brazilian patent 
application PI 9201761 of the same applicant, to a 
inertial portion of the motor or of the compressor 
shell, in order not to rotate with the pump rotor 10. 

20 In the illustrated embodiment, said attachment takes 
place through an attaching arm 50, attached to the 
shell 1 of said con5)ressor. 

Nevertheless, other constmctions for the upper portion 
10a of the pump rotor 10, as well as other solutions 
25 for the fixation thereof to the eccentric shaft-rotor 
assembly are possible, without changing the desired 
results . 

The pump rotor 10 presents, internally and axially 
disposed, an oil conducting duct 12, which is 
30 concentric to the geometric axis of the pump rotor 10 
and which communicates the oil from the sump 2 with the 
oil channel 9, as described ahead. 

Though not illustrated, other constiructive options are 
possible for said oil conducting duct, by using a 
35 plurality of ducts, which are provided along the axial 
length of the pump rotor 10, externally and/or 
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internally. It should be observed that said 
constructions may further present external ducts, which 
are helically defined at least along part of the length 
thereof, in function of the constructive 
5 characteristics of the tubular sleeve 20. 

The construction of tubular ducts internal to the body 
of said pump rotor 10 further allows the definition of 
said ducts as an ascending diverging bundle, provided 
at least from the lower end 10b of said pump rotor 10 . 

10 In the constructive option illustrated in figure 3, the 
lower end portion 10b of the pump rotor 10 presents a 
pair of radial recesses 13, diametrically disposed to 
each other, from the peripheral edge of said lower end 
portion 10b, radially extending up to a predetermined 

15 distance from the geometric axis of the pump rotor 10, 
so as not to reach the oil conducting duct 12 which, in 
this construction, is located between the edges of the 
lower end 10b and the upper end 10a of said pump rotor 
10. 

20 Though not illustrated, other constructions presenting 
a plurality of recesses 13, which are preferably radial 
and which may be centrally communicating at this region 
of the pump rotor 10 may be used, without altering the 
results presented herein. 

25 The radial limitation of said radial recesses 13 is due 
to the constant presence of oil at the adjacent portion 
of the oil conducting duct 12 at this region. A 
communication between said cavities would result in the 
escape of oil through the radial recesses 13 and in a 

30 loss of the pumping power. When the oil conducting duct 
12 begins above the region of the pump rotor 10, where 
the radial recesses are located, the communication 
between, said recesses may occur without iTi:5)airing the 
performance of the oil pump . The height and width . of 

35 the radial recesses 13 are also defined in function of 
the desired result of the performance of the oil pump 
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and of the constructive characteristics of the tubular 
sleeve 20, as will be evidenced below. 

Each radial recess 13 receives, in its inside, a 
respective sliding vane 14, which is freely positioned 
5 in said radial recess 13, in order to radially move 
therethrough between an oil dragging operative 
position, when said vane tends to be radially projected 
outwardly from the respective radial recess 13, and a 
retracted inoperative position, when said vane 14 is 
10 lodged in the respective radial recess 13. The vane- 
recess action will be described ahead. 

The tubular sleeve 20 presents a central upper opening 
20a, facing the rotor-eccentric shaft assembly and a 
lower opening 20b, which is eccentrically provided from 

15 a portion of the lower face or of the peripheral face 
of said tubular sleeve 20. Through the central upper 
opening 20a, the tubular sleeve 20 receives the lower 
end portion lOb of the pump rotor 10, with a minimum 
gap sufficient to avoid that the tubular sleeve 20 

20 rotates jointly with the pump rotor 10. 

Between said upper opening 20a and lower opening 20b is 
defined an oil dragging chamber 21, of cylindrical 
shape and with a diameter larger than that of the pump 
rotor 10 and with a height corresponding to the height 

25 of the radial recesses 13, said dragging chamber 21 
presenting an oil inlet orifice 21a communicating with 
the lower opening 20b of the tubular sleeve 20 and an 
oil outlet orifice 21b, communicating with the oil 
conducting duct 12 of the pump rotor 10, through a 

30 connecting channel 22 supported by the tubular sleeve 
20, said connecting channel 22 having a portion of its 
length inferiorly disposed to the dragging chamber 21; 
an oil receiving portion, which receives the oil from 
the oil outlet orifice 21b of said dragging chamber 21 

35 and which supplies said oil to the lower portion of the 
connecting channel 22, and an oil elevating portion. 
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which delivers the oil, that comes from said lower 
portion of the connecting channel 22, to the oil 
conducting duct 12 . 

The oil inlet orifice 21a and oil outlet orifice 21b 
5 are defined in such a way that, during the motion of 
the sliding vanes 14 between the inoperative and 
operative positions thereof, at the portion of the 
dragging chamber downstream said outlet orifice and 
upstream said inlet orifice, only a fine oil film 

10 remains, which does not in^air the pumping efficiency 
and further allows the lubrication between the lower 
portion of the pump rotor 10 located at this region and 
the adjacent portion of the internal wall of said 
dragging chamber 21. The proximity between said walls 

15 is due to the eccentricity of the pump rotor 10 in 
relation to the dragging chamber 21. 

Said lubrication is necessary to avoid wear in the 
parts submitted to frictional contact, resulting from 
the rotation of the pump rotor 10 . 

20 The pumping of oil from the sump 2 towards the bearing 
4 and other parts to be lubricated during the 
compressor operation is achieved as follows. The 
rotation of the rotor-eccentric shaft assembly and pump 
rotor 10 causes the actuation of a centrifugal force on 

25 the sliding vanes 14, forcing said vanes to move away 
from the respective recesses 13 during part of the 
compressor rotation and maintaining the external end of 
said vanes constantly against the wall of the dragging 
chamber 21. Upon passing through the oil inlet orifice 

30 21a of said dragging chamber 21, said vanes 14 force 
the oil coming from the oil sump 2 towards the oil 
outlet orifice 21b, acting as blades inside said 
dragging chamber 21 . 

Due to the eccentricity between the pump rotor 10 and 
35 the dragging chamber 21, each sliding vane 14 is forced 
outwardly from the respective radial recess 13, ' during 
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the half turn of the pump rotor 10, i.e., between the 
tangency position of said pump rotor 10 relative to the 
internal wall of said dragging chamber 21, and the 
maximum spacing position between said pump rotor 10 and 
5 said dragging chatnber 21. From this region of maximum 
spacing, said sliding vanes 14, though still being 
forced outwardly from the respective radial recesses 13 
by action of the centrifugal force, innitiate a 
retracting motion towards the inside of said radial 
10 recesses 13, against the action of said centrifugal 
force, resulting from said eccentricity of the pump 
rotor and dragging chamber. 

In this construction, the centrifugal force and the 
eccentric assembly of the parts in question act as an 
15 elastic element over the sliding vanes 14, as in the 
case when springs are provided between an internal end 
of each sliding vane 14 and the bottom of the 
respective radial recess 13. 

Upon reaching the outlet orifice 21b of the dragging 

20 chamber 21, the oil carried by the sliding vane 14 is 
taken to the connecting channel 22, wherefrom said oil 
is conducted by said oil conducting duct 12 to the oil 
channel 9, in order to be distributed to the bearing 
and adjacent components. 

25 In the constructive solution illustrated in figure 4, 
the lower end 10b' of the pump rotor 10' preferably 
incorporates three radial blades 15, which are fixed 
and stiff and angularly equidistant to each other and 
extending from the lower portion of said oil conducting 

30 duct 12' and which sweep the inside of the oil dragging 
chamber 21' . Though not illustrated, other 
constructions where the blade or blades, whether they 
are stiff or not, and incorporated or somehow attached 
to the pump rotor are possible, without changing the 

35 desired result. 

According to what is illustrated in figure 4, the 
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tubular sleeve 20' presents an upper inlet 20a', 
defining a central opening in said tubular sleeve 20', 
in order to receive concentrically the lower end lOb' 
of the pump rotor 10', and a lower outlet 20b'. Said 
5 upper inlet 20a' further defines in this construction 
an oil inlet 21a ' , said oil coining from the sump 2 and 
pumped to the oil conducting duct 12 ' . The lower inlet 
20b' communicates the oil from the dragging chamber 21" 
with the oil conducting duct 12 ' . 

10 The dragging chamber 21' further presents an oil outlet 
21b', communicating the oil dragged by the radial 
blades 13' with an oil connecting channel 22' of the 
tubular sleeve 20', interiorly disposed relative to the 
dragging chamber 21 ' , said connecting channel having an 

15 oil receiving portion, facing said oil outlet 21b' and 
an oil delivering portion, facing the lower end of the 
oil conducting duct 12 ' , as previously described with 
respect to the constructive option illustrated in 
figure 3 . 

20 In this construction, during the rotation of the 
eccentric shaft-rotor assembly and pump rotor 10', the 
oil mass that enters the upper inlet 20a' of the 
tubular sleeve 20' reaches the oil dragging chamber 
21", then being dragged against the internal wall of 

25 the dragging chamber 21' by the radial blades 15, till 
reaching the connecting channel 22 ' , wheref rom said oil 
mass is conducted to the oil channel 9, as previously 
described. 
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CLAIMS 

1. Mechanical oil pump for a variable speed hermetic 
compressor, of the type including: a hermetic shell 
5 (1) , defining a lubricant oil sump (2) at its bottom 
and lodging therewithin: a cylinder block (3) , 
supporting a vertical eccentric shaft (5), whereto is 
mounted the rotor (8) of an electric motor (6), said 
eccentric shaft (5) being provided with at least one 

10 oil channel (9) , having a lower end (9b) opened to the 
lower end (5b) of the eccentric shaft (5) and an upper 
end (9a} opened to the external part of the upper 
median portion of the eccentric shaft (5) , the 
eccentric shaft -rotor assembly being attached, at the 

15 lower part thereof, to an upper axial > extension of a 
pump rotor (10, 10') and to a tubular sleeve (20,20') 
attached to an inertial portion of the compressor and 
surrounding at least one portion of said pump rotor 
(10,10') that is immersed in the oil mass, said oil 

20 pump being characterized in that it comprises: 

- a dragging chamber (21,21'), which is defined inside 
the tubular sleeve (20,20"), in order to receive at 
least the part of the pump rotor portion that is 
immersed in the oil mass, and which presents at least 

25 one oil inlet (21a, 21a'), communicating with the oil 
sump (2), and one oil outlet (21b, 21b'); 

- at least one dragging blade (14,15), having an end 
mounted to said lower end portion of the pump rotor 
(10,10') internal to the dragging chamber (21,21'), and 

30 an opposite end, which is constantly in contact with 
the internal wall of the dragging chamber (21,21'), in 
order to force radially and angularly the oil that is 
received from the sump (2) through the oil inlet 
(21a,21'), towards the oil outlet (21b, 21b') of said 

35 dragging chamber (21,21'); 

^ at least one oil conducting duct (12,12'), defined 
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along at least part of the axial extension of the pump 
rotor (10,10'), in order to have a lower end in fluid 
communication with the oil outlet (21b, 21b') of the 
dragging chamber (21,21'), through a connecting channel 
5 (22,22') carried by the tubular sleeve (20,20'), and an 
upper end, opened to the lower end (9b) of the oil 
channel (9 ) . 

2. Oil pump, according to claim 1, characterized in 
that each dragging blade (14) is defined by a sliding 

10 vane, lodged inside a respective recess (13) , defined 
at a portion of the lower end (lOb) of the puirp rotor 
(10) . 

3. Oil pump, according to claim 2, characterized in 
that each sliding vane (14) is freely mounted inside 

15 the respective recess (13) , in order to be radially 
movable against the internal wall of the dragging 
chamber (21) by action of the centrifugal force upon 
the rotor rotation. 

4. Oil pump, according to claim 3, characterized in 
20 that the pump rotor is eccentrically positioned inside 

the dragging chamber (21) . 

5. Oil pump, according to claim 2, characterized in 
that the pump rotor (10) is provided with a pair of 
recesses (13), which are diametrically opposed to each 

25 other. 

6. Oil pump, according to claim 1, characterized in 
that each dragging blade (15) is attached to the lower 
end of the pump rotor (10'). 

7. Oil pump, according to claim 6, characterized in 
30 that the oil inlet (21a') of the dragging chamber (21') 

is defined by an upper opening (20a') of the tubular 
sleeve (20'), which circumscribes the pump rotor (10'). 

8. Oil pump, according to claim 1, characterized in 
that the oil conducting duct (12,12') is internal to 

35 the body of the pump rotor (10,10'). 

9. Oil pump, according to claim 8, characterized in 
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that said oil conducting duct (12,12') presents upper 
and lower ends, which are respectively opened to the 
upper end (10a, 10a') and lower end (10b, lOb') of the 
pump rotor (10,10'). 
5 10. Oil pump, according to claim 9, characterized in 
that the oil conducting duct (12,12') is concentric to 
the geometric axis of the pump rotor (10,10') . 
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eccentric shaft (5), whereto is mounted the rotor (8) of an electric 
motor (6), said eccentric shaft (5) being provided with a lower end 
(5b) and an upper end (5a), the eccentric shaft-rotor assembly 
attaching, at the lower part thereof, an upper axial extension of a 
pump rotor (10, 10), presenting at least one oil conducting duct (12, 
12), defined along at least part of its axial extension, and a tubular 
sleeve (20, 20) attached to an inertial portion of the compressor, 
inside which is defined a dragging chamber (21, 21 ), surrounding a 
portion of said pump rotor (10, 10) that is immersed in the oil sump 
(2), said dragging chamber presenting at least one oil inlet (21a, 
21a), communicating with the oil sump (2), and one oil outlet (21b, 
21 b ), wherein at the end of the pump rotor (1 0, 1 0 ) internal to the 
dragging chamber there is mounted at least one dragging blade (1 4, 
1 5), having an end which is in permanent contact with the internal 
wall of the dragging chamber (21, 21 ), in order to force radially and 
angularly the oil that is received through the oil inlet (21 a, 21 a ), 
towards the oil outlet (21b, 21b) of said dragging chamber (21, 21 ). 
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